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[if i ] 

rie-^^ ( 1 ) 

HOC OCH 2 CHo C OCH 2 NH 2 • HOP (0) (OR 1 ) n (OH) 2 - n ( 1 > 

(j^tf. viz. j^*^c i ~u<7>t^ jf-^*. j^*^c 2 ~u<7>-rn Y-Jim. )k 

55-7; H7*'J>| 'J > g£j^ 0 

[iMH 2 ] 

R 1 **. 7K^iIT. >*;ug, ifJtS, n-"7**-^g. ^^r^t^^^S. 2-^^^^^^ 

>u s s * u ^ a . ^ > y ^ s x ii 7 i - 4 s t* i i) it^Ji i ie® ^ 5--F 5 ; u -7* > ge 
[if 3 ] 

A3 JET* 3 If *JI 1 Xti 2 K«<7>5-7' 5 ; u -f 'J >ge >^^o 
[iMH 4 ] 

m#^^fliT-^ 5 if &m 1 2 mm^b-T > j^^i'j 
[if ^ji 5 ] 

vE^-t-s 3 h ^ -t §if *ji 1 ~ 4 ^v^-f 1 Jiie®<^5-T 5 ; u -7* ') >m ') >m 
mmn e ] 
[if ^ji 7 ] 

m^m 1 -4 <7>v>?ti*> 1 JHie«<^>5-T 5 j u ■/ >; > s^tj^»y6 
« x a X -ft & ® if iff ffl ffi i& m . 

[If *JI 8 ] 

if 1 -4 <^v^-f 1 ffiie«^>5-T 5 ; u ■/ -j >ifit##t5its^ffl 



imm%] mmm 

[ 0 0 0 1 ] 

iM>ieM. ^^Min^-a. znit^ii^ zmmmmf&WRu zn^^-g-? zmw^tim 

[ 0 0 0 2 ] 

iR/tg*. M • E^fBcfcuxii. (#iff f^iSU 

) . ^^y ^^i^m. mmfrmm. w**ftm atftf?$:m2) . 
ftm atftffjcms) . tf&teftm citft^^cm4) . mm^wm citft^^cms) . mm 

[ 0 0 0 3 ] 

-7?. i-T; ') >m\tUWiUt LX <n hiiX *) x Hfik 

it (4f fFlfcift 1 #M) . =» ^ ^ ; x x f i ^ d ') F (iff fF£i$; 2 #M) . 7i7ii 
T5> (^iJx.li\ iff fF^CilK 3 #M) x tKnify>f*7^75-^ (iff fF^S^ 4 #M) 
. t^v^ll^^xxfi (iff fF^CitK 5 #M) x ^TKn ^ 7 g£ (iff HfScffi 6 #M) * 

[ 0 0 0 4 ] 

>; > if if j; o t MJ IRtt 5 - t 5 ; u -f >) y U db h ii x o . 
[ 0 0 0 5 ] 

5 -t 5 ; u -t* >if^if^ii«^^7>fficfijm $ tiTv^ (iff ffJcm 7 #M) 
5 - t 5 J v ~f ') y mumU t ffiWtf&frlxJfc L XMitM<7> few t)*5t£.-t *) * qg 

lit ft fF^CSK 1 ] Peter W. et. al., J. Am. Acad. Dermatol., 3 1. 6 7 8 - 6 80(1994) 

lit ft ffJCffl. 2 ] Kenneth T. ■ United States Patent 5. 3 6 8, 8 4 1 ( 1 9 9 4 ) 

[#Jff fF3:itK 3 ] Hill emann s P. et. al., Int. J. Cancer, 8 5, 6 4 9 - 6 5 3 ( 2 0 0 0 ) 

lit ft ft left 4 ] 04 BB — g[S et. al., B^^f^^^^^W&m ( 1 9 8 8 ) 

lit ft tf^cm 5 ] Kama s ak i N. et. al., H^U-^-E^^lf 2 2, 2 5 5 - 2 6 2 ( 2 0 0 1 ) 

[ifffF^^l] iff ^BH 4 8 - 9 2 3 2 8 ^-l># 

[ifffF^2^2] iff ^BH 6 2 - 1 1 1 9 5 4 ^-i>ffi 

[ifffF^:»3] ftm¥-2-mu^&m 

lftsfrlCffi.4] iff Hl¥6-l/ 2 2 8 1 ^-l>$g 

[ifffF^2^5] ft H¥ 7 - 1 8 8 1 3 3 ^-l>« 

[ifffF^2^6] iff Hl¥ 9 - 3 1 6 0 4 1 ^-1># 

[iff ffJcM 7 ] ftm¥ 4 - 3 3 8 3 0 5 ^1># 
[f£B^^||^] 

[ 0 0 0 6 ] 



[ 0 0 0 7 ] 

5-T 5 >» U ^ >Bfc*3SiiJ 5 ^ >§ ft ?iR 'i >lli:Ia tl) C biz £. *) . _hl£^:d< 
fc*Sf tz 2 *i -5 5-t 5 ; u 7' <; y g& > s> *i § c t a tt5 L * *^&Bfl * $ -t± 

o 

[ 0 0 0 8 ] 

i-^^*>. ^f&Bflij. rie-«^ ( l ) 

[ 0 0 0 9 ] 

HOCOCH2CH 2 COCH 2 NH2 • HOP(O) (OR 1 ) n (OH) 2 -n ( 1 ) 
[00 10]" 

(^ + . RUi. , 1 ~\%<r>~r a, *>\,m. ikM®. 2 ~ 1 8^ t ^ y - ^ S . j£ 

55-7> n^'i>i'i> * JS^i- s t t *> s . 

[001 1 ] 

1*^ 'J >iIt)S^f§ 3 t m. t T £ HUlQ-^^ ( 1 ) T^StlS 5-T ; JL^'J> 
[0012] 

*^BHii^ic . mi ie — ^ ( 1 ) t*H£ s-7;u 7' 'j ^mu-z^ij-f zit 

<7) T- #> £ o 

[ f & bh <?) %\ m ] 

[0013] 

ibz> zhh-h z ti^^^-t ^m.r^m\zitti^m^mx\twmmm t LTtB-?** 0 *n 

Bfl<7>®i iterate =ktiti. W^jb-oM* <fc < 5-t 5 ) u 7* -j > g£ -j >|6^llf^ z 6* 

x MMWi^h s ± c \z < v>. 
[^Bfl^^lKE-t § tzdb<7)m£k<r>Kim] 
[0014] 

Huie-^it ( i ) + . R^^sns&ffssc i - n^T^^r^^u. mm. ftm&x\*m 

il, n-7nf^S, -f vyntfiS, n-^^^S. ^( V^f iS, tert-T^^S. n- 
> =f- ji ^ x >( vof ij, ^ ^- -< > f- ;u S . t e r t - > • f- ^ S . 2->f ^S, n 

-^^ry iS, ^( V'sJf-y^S, 3 - > -f- ;L- -< > ^ ^ S . if ^-/f ^S, n - 7° f ;U ^ . 2 
->f^-^^r^^S. n-^-^f^S. tert-^-^f^S. 2-xf ;^^-y 

il, 3-> f i^7'f il, d-J-^I, -< V ; ^iS, l->f^^-^f^S. if 
7f ;iS, n - -r* >- ^ S . 1 - > f ^ ^ — ^ S . n - ^ > ^ x >i S . 1 > 1 - i? > f >i ) — ^ S „ n - 
K J r>'^S. n-h'i-r ? ^^S. n-fh^ J r>-^S. n-^>5 7J r>-^S. n-^^"tTy 
. n-^7?ry^S, n-t ^Ty^Sf^'flfbil^. J«^iXlilti^^fe7^^f 
^SUTIJ, x XX . y ?n7nt'i|, ^ ^ n ~f f ;u ^ x y ^p\>f > ^ a 

-^^ry-^S. y ? n^7f iS, f>^a^-^f^S. 2-y )n7nf)Hf ii, 2-is ? 
n^f 4if 2-i>^n^>f;l,if^^. S>^n-^^->-^>f;L-^ N 2-y-^a-^^- 

x i i f 4 J , >-^a-^7'f;i.>f^S x 2-y ? n t ^ f ^ xf jL-L 3->f^>-^n-N 
^•y fifty yp^af- y ;i,|^ 4-xf ? n-N^y- ^1, 2~>f^i>^n^-^ 



f iS> I- (Z- j- + >l i/ 9 xi is >l ) "7° n f ;b 3g . 2-(4->^^x^n^ d r>-^) ^ f 

iff * L < x if il, n-^f^Sx n-^^--*t ■f'v iSXliMf >i >- ^ Tfi 

[0015] 

^iS2~18^T^y^^St LTli, tf — >l * . T ') >l m , -4 V ~f n ^ ^ >i m s 2-7* 
f-iS, 2->^^T'J^S. 1 , 1-^* > ^ t *■ 3-> * i-2-yf-^S v 3->f 
>i - 3 - "7* -T- — )i 36 x 4 - ^ > -T- — ^ S s ^^■b-'i'Sv ir 7 -f - — ^ 36 „ J ^^.^S, -r* -fe — 
^ S , y ?p-/n^z.JiS v y ^ p 7' f - ^ 1 , Sx^u^^-t^-^^S. x^o-^^r-b — ^ 
gjt x ^^a-N^^^^Ss v^n^^-r-^^gjt, 4->^;b>-^u'\^r-fe — 4 - x. f 

^^f-J^f 2 - :> 7 n 7* ^ 4. ;x f |g N 2-y ^ at i'f-iif 3 - ( 4 - 

^f^i/^n^^-te — >l) 7' a f * S , 4 - ^ 7 n 7° n ^ ^ ;b "7* f jL. |g N i- fty ^ 

t-f ^> ft . irV ^ >vm ILi\ 
[0016] 

^iS7~26<?)77'^4SlJ, 1 ~6<^>-r^ d f^»i:^^Sc6~20<^T' '4 - ^ 

Si:^'biJS$*l'5t<?)^iLv^ 1 6 cot >i * >iMt LTlt. Mx.lt. * * 

iS, ;x f 3£ , j-^nf^S v 4 y^nf^S^ n - ~f =f- >i S s 4 V^f ^S, t e r t - "7* 
f i| v n - > f >l> 3£ . ii-'NJfy y ?p-ynt'^S v y ? n-Zf i|, >-^a-^^- 

^ ^ m m t>*m w h n , * $t 6 ^mco-r m - Jimt lti$. 7i^iS^ +7f ^sf ^ 
<. is >im^n * l v>„ liT^^^-^s^yj-iiij, ±.ieie«<^4^^m 1 

~ 6 (?) 7 ^ ^f- ^ S N > h >- S . ^-h^r>-S. n-7'nt^yS, D-^F^yS, -4 7 7* F 
ter t-7* h df >- *#<^4^ IfeSC 1 -~ 6 <n~r >i n ^ >- tKI^S. T 5 il, -ha 
y7J|, 7'7| s j^J?| N H*. 37|#^)nny>|f, # >l t° ^ is 3S=?<7> 
1 ~ 3 4®tc Jc o T ^tlTv^Tt 
[0017] 

( 1 ) T°m*> £ tl^*f&BH<^5--F ;H7- '4 >m '4 > . HI # T t M W. T? t 

'4 > • ie . * o m . 7 ? ;u ^ x ^ x > ^ . nA^i, h it ^ . . i5i, x ^ ^ 

[0018] 

)§'ifiM^5-7; iLT-'Jyl'JyffitUli, fc'BW. ^itf * L „ M * 5g ^ <^> 5 - 
T 5 H7*4>| ') y mum&li 0 . 0 1 wt ppm— 1 0 wt%. ^ h\z 0 . 1 wt ppm— 5 wt 
%. fflclwt ppm~ 1 wt%fr*£f £ Lu, 3 <5D7kvgi*<7>pHl± 3 — 7 . 5 <b tc 3 . 5 — 

7 . ft lc 4 ~ 7 5b**? i Lv^„ ^ fz . z cD^mm * iz It . 5-t 5 ) v ~f ') > m ') > WkMlZlft 
<7)Uf)*^£fLT^T & £ < . *<r>M&M.itm -i *>«JSH5-T 5 7 u 7 '4 > ^ '4 > ^4g<^ 
5 0t^%J24T> £ <o lc 1 0 t ^ % J7i T . ^ 4c 3 t ^ % \>X T ***F * L . 
[0019] 

^¥tm^5-~r 5 7 U 7- '4 >^ -4 >ifjgtt. Fi ^->^mtf^4C©# Lfc5-T 5 7 U '4 
>g£^ -f #^7K-i§^T>StH 3 ^<7>-;§tti^^ '4 i: I^t* 3 tc «k *J ift 

Ki: ^T* § ^ o ^ fx . ^<7>&£miznmi%^-ft\)z-Tffig } 1t£ Z tc «k 0 . 5-t 5 7 
U -7" '4 >ie '4 >«tJg*m*i: LTi^Zi: ^T'f S . m -i 3S&*f Ji&lc 3 4± -5 5-T 
;H7')7|HTI1, iNF 4C M Fi 5 tii* . iffcJg £ £ fM HI 3 ft £ V> . "t * . 2Nr ffl BH 
48-9 2 3 2 8 ^-i>«. If ffl HH 6 2- 1 1 1 9 5 4^- . Jff M ¥ 2 - 7 6 8 4 1 ^ 1> * . n m ¥ 6 - 1 7 2 2 8 1 ^ &m 



% ft h<7)U mm^{t^Jxfc'£m^¥£&m. £ tz rtMtfn ft £ t ffiffli" £ 3 t ft*T* § z> . fSj . 
fff* L < li. 5-7; J^ 1 ) >l*SlfcJgjb*Jf!u "bft-S. 
[ 0 0 2 0 ] 

A ;i, * y S£S ft**o □ L tz %j <r> ft*£f ILi\ 
[ 0 0 2 1 ] 

5-7; -f ') >m^m a -ty^mmm^^mmit. mM^mmizmm l^s-t ; j u 

7* 'J >$^§^F1 >f ^>35S«WfllK:fflSi-t* 3 t [c «fc 0 IlT-§ 3^ «k 7 ft}gg£ t L 

X It s 5-7; H^'J ^Ut^tgW-tft tJiff IC FI $ ft ft ft*. tK I ; J > ^ ^ X df- x K 

; > 5? ; — ^ N x ? ; — ;u „ -? n > \- ) — ji „ ^;7'nHj-Jk 7" ? 7 — ^ „ -i -f 9 J 

— >l ^ CO 7 Jl n — 4. ^ I BJ-y if Jl*^A7; K „ H^TthT ; Fi^7; 

K & ; t: S> > & ft if ft*# It h ft . s ^ > * ^ X ;u * ^ H . t 9 ) — Jl X\t x. 9 ) - 
;u ft*£f £ L < . > 57 ; - ;u Xtix 9 ; - >i ft*iff \ztf % L 2 JiJii±tf>ig$g* 

Mm*?¥£Bml£. mtZvttM&M lz J: 9 . pHilLTt 
[ 0 0 2 2 ] 

igft left! ft -5 -f #*7ki§M t L X Sifflc Fff>£ $ ft ft v->ft*. ')ym. t ji ii ') £ 

ItKttTi* 1 ) ±M^fS<7>7kSHt^X«^g£^ 7> t - 7. 7 ; > , 7;;S^* 

-t ^it^m^^izmmtrz^cntm^ l < . a. Tk^ft^- h *m<t 

il ') *y As ^Se^'J^A-^-hM^A. j^^7k*^7'J^A. 7 > - 7 . >^^7;>. x 

> ^ ^ 7 ; > • N h 'j > ^ ^ 7 ; > ' N X f ;l 7 $ > , y I f i 7 ^> , h 'J X f ;L T ; > § 

* [c $g fl? L tz *fc <^ * s =k *J $f * L < . 7 > — 7 ^ ?k k: tg)W L «t <50 lz itf * L . eft 
t)<7>&m%L\* 2 mi4iA^l)tT«ffl LT t =k v> 0 7> t ^77k<7>^)^tt. 0. 01-10 
Ni^iK, 0. 1 ~ 3 N 3b*^Nf \ztf * L 

[ 0 0 2 3 ] 

5-7 5 ; u ^ 'j >i^))Sli»«t)I^$ti^ >ilt LTtt. : HOP (0) (OR 1 ) n (0 

H) 2 - n (2) ( RljRVn liSuie^a^ t 9 T-^^o ) 2 ft § ftn W^f£ffli"£ C 

tii'Tt^, 3 <JO J: 7 ft V > mM t L T li . fjxif, 'i > ^ ; >f ^ ^ ^ 'J > 

St. n-7^^'J>@^. 2-x ^ ;L - >l ') > 'St. ^ ^ ^ ^ M > ^>y'PJ>|, 
^ V -i Jl ') y -Wc . 7iz;i, 'i >if (?) 0 ) -x. 7x -T- Jl ; ¥ > ^ ;u 'j > ^ x ^ m ^ ;b 'J 

ym. isn-rf*>i>)ym. ^ (2-3z* ji ^^zs ji) <)ym. ^**t fis ji ym. ¥' ^ 

> ^ 'J > if . ¥ ir v A ji ') y & . i>* 7 oc ^ >; y ay >) y ^ i? x t. -f- ^ i-f ^ ft , 

> ^ ^ V > & . X ^ ^ 'J > H . ^- u >f ^ > B: x 7 x^Jl ') ^ > ^ ;U 'J > • ie , ^* x 

* >i x ) yW:. yn-T'f a 0>i> y7 ( 2 - x ^ ;u - y ji ) ') yWt. i? ^ ^ ^ y ji 'J > @£ 
. > ^ ^ 'J > - n . y ir u >f ji >; > i^X i± ¥ 7 i — ^ m a ^ ib*Jff ic itf * L „ * , iX 
ffi v > ^x a ffi > - n t ic ft ffl t § s o 

[ 0 0 2 4 ] 

■;>i£&tt. Tkfa^/Xli^^v^-f ftT-^ «k < . * tzM M ft \z m&X it ftW. L t ^ 

t *?3iic fgffl t- § * o ') y mn^u^m ti> «tLfci-7;H7'j> g£» ^ ^> $ ft 

£ 5 -7 5 ) V 7" 'j > mm * 5 tc jhf L T x W 5 0 0 Ofg t ^ S ft* iff * L < . Jc , )^tL<ttW 
5 0 0 -fg ^ ji M . &lz 1 — 50fg t >i A t)*$f * L o ft is . L 5-7 ; >» U 'J > ft^ h 

«>s^n§5-7; u7*o>i}§[i]iij, pt >f *y^mmm^Mftm<omn. mmm^m 



[ 0 0 2 5 ] 

C <r> J: 7 & >§ j$ i: L X It . tJ< ; :>* > ^ ^ X >v * ^ x H '> 3- 9 ) — >i ^ x ? 7 — 4. , ~f n 
7 — ji, „ -fv^n^W-'k n-"7* ? 7 — >i . V "/ 9 ) — >i Wfco t >i rj — ;u & ; N. N-v 7 
H4*4i,7; H . iJ-y > f iT-b h 7 ; h'f«7= H ^ I ^ 'J y>li% iT^lf^ 
*l . x ^>^^^^*df-xHx ^ 9 J — >i Xlt^ 9 J — >l fritf i; L < . * . > i? t" — ^ 
X«x ? ; - ^ tc£f * L v*. 2fIJil±<7> LTffl^T t J: v\ 

[ 0 0 2 6 ] 

tanxii, m # **#f aj -* * t t* £> n ^ m m $ n * v^** . z ^ 7 4 -;§^ t 

L X It s > 7 J — >l s. x ? ; — ;u s 7"da j-*, '(V/'d^;-^, n- "7" 7 ; — ^ x -f 

V^? >»-if ^743-^1;; ylf yM V 7* O f i X - f 4 , V t ^ +f 

il7"nf4 N V7'nf4 N y -7*f hy|(7)XXf4|; ; 7-bh>> > ^ 

iHfjtyh^f^yh^liiT-feh-h ^ . -< > >/ — h ^ <t> — h m & 
W* <b ft . S if > * >i x Siif y - 7' n 7 7 h > . 7-bh>XttT-bh-f 'J ^i 1 
ttf £ L < , mm 1 * >i , r *v => ? V > . T -te h > X It 7 -te h - N >i frlfi \Z itf * L 
Zfz. 2 11 iii±*> LTM^T t «k v>. 

[ 0 0 2 7 ] 

itM^IUfbL^v^flglcfcv^T. -2(W6 0°C)b»£? * L < . -1 (W 3 0°C piffle Of- * Lu„ 
[ 0 0 2 8 ] 

*fEBfl<7)5-T ; H 7* 'J > -if 'J >g£j^ti. 5~7 5 ; U "7* 'J > ^<7) 7 5 ^ 1^7 >• ^ S T* 

ff H § fifz t . 7-5 ; Stc 1 , 3-^ Jr*r V-l. 3-^ t K oH V O K-i-2H ii^ 

y muit . *&wnuk<7>u&j5ft. -t%t> % . 2-7 ^ -4- ( /9 -t ^ ^ * ^ u >i # — 

aCioT^iT^iv^ ') > iiLTttituie-^x^ (2) <7)^<7). SfCglJ: LTtt 
mjieie®<7)^<7)^f$|^-t § c i: ^„ 
[ 0 0 2 9 ] 

5-7?n^')>»'J > ( 1 ) 14 . ^IQ^«E#J lc Jc 7 lc . 5-T 5 ; U -f ') > 
U7-')>| 'J > @^J^ a . 5-7; J17"')> 8£^@^ i: fe] ti tc . H h % # tf ic it -5 
[ 0 0 3 0 ] 

5-T 5 j v -/ <) y&&<7>ytti¥ff3ftmMx\tfommt Lx^mmiz^Lxit, & 
*a<7>4kf\r~z&.m~ttii£ & < . m#^tctt. 2001-50197 o*§-&m. tiif 4 

- 5 0 0 7 7 0 *?&m. 2005-501050 *?&m. & & 2004-50600 

5-^i>#. Jff m 2 0 0 1-5 1 8 4 9 8^1>#. l#ft¥8-5 0 7 7 5 5^1>#[c!§7^2 

[ 0 0 3 1 ] 

5-7; u^'Jyi'J >BfM*^*-tS^^^fl&v6«fX»±^^^»l^»rfflffl^i»t±. & 
Jf^fflSK aWSI. Hn|J, ^5U^60jiJ^tc •? & z t frx § & . z ti h <r>Mm\z ~t z> \z 3b 

an. Wi^su. >g»^3isij. vtKSU. ?e tank »0ifii*fflv^n4. 

[ 0 0 3 2 ] 

5-7 5 ; v -f ') >m ') ymu-zmz.it . mmmmzmm-t^m^. -tst^ffl 



[HMJ] 
[ 0 0 3 3 ] 

t a &v^ 0 

[ 0 0 3 4 ] 

HSfetfJ 1 5-7= ; i 7"')>||'j >ifi^if 

fttSM* WflB C AMBER L I TE I R 1 2 0 B Na. * ;u # J ( t* ) 881) 180 mL^^Alc 

4 jgie^ii lt + h ir ymh-h^m 4 *>m\z^m l 

T ^ «b f$ ffl L fzo iXv*T* ^ Ale . 5-T 5 ; U 7* 'J > 8£J^8£j^ 2 0.0 0 g (119 mmo 1 

) % * > * 1 0 0 0 raL tc $g ft? L «t <7> £ il ^ L Tz » 4 * > 3£ ^ * 1 0 0 0 raL % ii * L 
fzo iXCx IN 7>t-7^^i9)o < tltL, itfe<7> vgtB 1 ^ 3 4 6 mL£f*B5t L fc„ J*5X 
Lfc?§ai*%85% 'i>@^ 1 6mL (H3PO4 238 mmo 1 ) IZ W x. . zz L — 9 ~Z* M ilfc, iHfig 
iftk:-r-feh> 4 0 0 mL^/ju^. 7, 9 => - Tit L < KJf L T ft- «b 4 *CT* 1 6BfH5Jf# B L fc. *f 
tfiLfcmttfcif&gi^iB-elHlJKL. Tth> 5 0 0 mLTi5fe^ Lfc. f# «b ft IH 4* £ 1 2 Hf W ft 
JBEig&L. @SJt/ 2 3.0 4 8(101 mmol)*#fc. % <r>%a — 9 iz^k-f „ 

[ 0 0 3 5 ] 
H*^ : 10 8-109 °C 

1 H-NMR (D 2 0, 4 0 0 MHz) 5 ppra: 2.6/ (t, 2H, CH 2 ) . 2.86 (t. 2H, CH 2 ) . 4.08 (s, 2H. 
CH 2 ) 1 3 C-NMR (D 2 0 , 1 0 0 MHz) d p p m : 30 (CH 2 ) . 37 (CH 2 ) , 50 (CH 2 ) , 180 (CO), 2 0 7 ( 
COO) TC^^ffi 1 41 : C 5 H 9 N0 3 • H 3 PO 4 i: LT 

Jit&fi : C 26. 21% ; H 5. 28% ; N 6. 11% 

fllij 41 : C 2 5. 6% ; H 5. 2% ; N 6. 1% 
4 ir > * u -? V 7 => 7 a - \z & & P 0 4 3 ~<r> # M * : 

II aft ft : 4 1. 4 5% 

UPM : 4 3% 

^pvh ^77 ; ^i^7i, : B+^^t^^Xi lonPac AS 12 

A. MMm : N a 2 C 0 3 1 N aHC 0 3 ^ $i?*t £ y^Mm ( Na 2 C0 3 : 3. 0 mmol/L N aHC 0 3 : 0. 5 mmo 1/ 
L) . mm : 1. 5 mL/min. . MM AM : 25 ix L ^7 7 : 35°C . f&tBH : 

[ 0 0 3 6 ] 

HfilEflJ 2 5-7; ; U T >; > £ ( V > - H ^ - n - rf * >i ) U^Mm 

&BHt 4 -ty^ammVfe C AMBER L I TE IR120B Na. ir >iiJ ) (t*) fill) 180 mL^^Alc 

mtbtz. 4 ir>^mmm\$. i^mh lt-4- h 1^4 t>m^h^<m^ Jrym\zmmt 

T*^($fflLfc„ iX T * ^ M # 9 A lc. 5-T 5 ; U T 'J > 8£j^ mU 2 0.0 0 g ( 1 1 9 mmo 1 
) tM*>3$fH7|< 1 0 0 0 mLk:'Jg)IILfc«t<^*ffl*Lfc^. -f^>T5«^< 1 0 0 0 mL^ii^L 
fc. TXlC IN 7> t-7*§«)o < •) J:IiftL, Hfe<7>$gtfi$* 321 mL^^lXt7co tf?X 
L 7c S tB m& ') > m 'J - n - ^ >i 5 0 . 0 0 g ( 2 3 8 mmo 1 ) \z fin £ x x ^ # u - ^ T M Mb L- 7c 

0 il^iixtc T-b h > 4 0 0 mL^/jnx. X ^ 7-T'f L < Writ L T ^ 'b - 2 5 °C T 1 6 m Sf IS 
Lfc. *TiiiLfclII#*i»gi^3ftT?lHlJRLfc. t# «b nfcgl** 1 2^W^JEESJ* L . g^^/ 1 
4.67 g(43 mmol)*#fc. ^ tf>&tt 7»- ^ * ^t. 

1 H-NMR (D 2 0, 4 0 OMH z) d p pm : 0.75(6H, CH 3 ) , 1 - 2 3 ( 4 H, CH 2 ) , 1.41 (4H. CH 2 ) , 2.46(2H, 
CH 2 ), 2 . 5 9 C 2 H , CH 2 ), 3.66(4H. CH 2 ) , 3 . 8 0 C 2 H , CH 2 ) 

1 3 C-NMR (D 2 0 , 1 0 0 MHz) 5 p pm : 14 (CH 3 ) . 20(CH 2 ), 29(CH 2 ), 34.2(CH 2 ), 3 4. 3 (CH 2 ) , 3 6 (CH 
2 ). 67(CH 2 0 ), 1 7 6 (COO) , 2 0 4 (CO) 
[ 0 0 3 7 ] 



h coMHi'm. t «; y m^U^fe) Tku % <?>m fan ^M^AIfnl^ , Tie^SiictoTl^ 

[ 0 0 3 8 ] 

O : to*/®; c <b 

X : to*f & . 

[ 0 0 3 9 ] 

itfS^J 1 

5-7; 'j >st£ifcjfi<7>*$g»;!&vm#fci$ffl-*5 w^ttUffinw 3 1 mm\z lt, 

') y B:U > @£J^<^ tM§'i&<7> s 5-T; J v -f 'J > WkJk V ') > & 4 * . 5-t 5 ; U 

•7* 'j > v jg fbt/ * > -n js t *>* . * n -p n iu t ^ -ii s t 4 s * 7 s-7; j^i 

[ 0 0 4 0 ] 
[ft 1 ] 
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X 




A 


A 


A 


A 


A i 



[ 0 0 4 1 ] 

4 

5-t 5 ;u -f ') >m '> ymno. u**\muzMMLtz*mm&&m-t&\?i9\~it^nM s 

[ 0 0 4 2 ] 

ttmm 2 

m ti lc L T . jfe fv ^ 1¥ fffi L fc, *S m % ft 2 iz ^ f . 
[ 0 0 4 3 ] 
[ft 2] 
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E 
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lt««2 
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[ 0 0 4 4 ] 

ft 1 . 2 «k *) . 5-t 5 j u -7* >g£ >j > ^S^)*)§)filJ, 5-t 5 ; u "7* 'j >&jg&j!g<7> 
^m : ifc\z\tm LT^x%fc*i8tf>«b ft&to-o fc. 5-t 5 ; u -7 >lfcJg|fcJgtf>*3gifctf>aai3Iic 

t 5 ; v -f m ym ') ymUcomfoij x 5-t 5 ; u ^ > B£jgg£jg<7> S# t tb^ § t^^to* 

[ 0 0 4 5 ] 

iim 5 5-t 5 ; u -7* v 'j >^^^-;§^<^^'i4)^iys 

iSl~ 1 OOOmMtf) 5-t 5 J ^ 7' ') > i ') y B:U^<Mm. 5-t 5 J i 7* <) y mUB:Uyi<M 

i>> <b hh ^> jb-4 «k 7 ii]--iis^it^. $ j ^ ^ >) ym >) y&nj<mm<7>m'&mi*. 
5-t 5 ; u -f ') y mumu^mm & *> tia^ofc. 

[ 0 0 4 6 ] 



mum 6 5-t 5 ; u >s& 'j >ieM^*jg[Ms* 

5 A<^> 1ft 8ft # fc*. ^SfeflJ 1 T# 5-t 5 ) u 7" -J > @£ 'J > g£J^ <r> m # 5mg * ftjf^ ic <t> 
[ 0 0 4 7 ] 

a : MWLl$& 3 jb*H v^ 0 
X : ^v^jm*»5b £ o 
[ 0 0 4 8 ] 

tb$s^u 3 

[ 0 0 4 9 ] 
[^3] 
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A 
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[ 0 0 5 0 ] 

m 3 j; *> . 5-t ; j i ^ ') > i 'j > @^jga. 5-t 5 ; v -f ') > mumu t ttm ltiu 

M WL i)*V&#> h ti & o tz o 
[ 0 0 5 1 ] 

9¥^§m^l?67-^c ck S-gPKiE) r if Mft^H V \z # * MM<t> ?jy£ \z o o T 
J (¥f£15¥llJ3 21 BttW- : ^^^1121002^-. ¥/£15 • 11 • 13Hm!l2-^ iltff ikfEif 0 3 
1 1 2 1 0 0 2 ^-) <r> r»i^fflv^S^it^!S,iJ lc$lLTtf o fc. 5-t 5 ; U >) > 
8JM>itlg*^©* (fn7U4^IH) tc 5% (w/v) v§» L frSiH, lmUc 0. 1M+ h ^ ^ - 
>Sfr*g»i* (PH7.4) 0 . 5 m L (ni=tvH'l4fbMgftTMiS9raixO. 5mL) ^m*.. ^\z&$tmMm ( 
t x^^*>^j|<tt<^Salmonella typhimur ium TA 1 0 0 , T A 9 8 . TA 1 5 3 5 J& ^TAl 5 3 7 &^0?lc 
h 7' h 7 t >^?l<tt^Escher i chi a col i WP2 uvrA <7>5fiM<^att^fM ( B * 
T -v -b 4 OT^-b> 57 -) ) 0. lmL^^nx. . 37°C ?20^MEi L £fc*<b . 7° U >f > ^ ~< - 

jL- n-X?Tf f i§ i-tft ICli Lf;. jfcfc. g/jN u - X^^tgtfcti. §fflM2^C 

aw-fc. rztzL. mmnm cmanm) itmm-trz* src-zimmts&Lrz&t. 

L fc. H-HlcRS U t± SSft =i n - -t + 9 CCA- 1 1 :^x^A^-f^>x(t*))^fflv^ 

8 6mra^7° u - h ( ft &8 4mm) <7>#9 8 0nrfl*l * If 1!) L HI* ffllE^ x ig t L MiE^ V 
3 > f a. - 57 -T'ff v^StH L fc. fc/!L, ^ a - R 1 5 0 0 Jil _hT« li . Slll^p^- 

T + 7 ^-<7) flffl § ^frll^lllCT -7° U - h 5^^ -7- - T ;U pj ^ L 

fflM 5 0 0 0 m g/p 1 a te^HM i: L l>it4^^fR L tz imM^^M L fc. -5-<^/Jg*. S9 mix^^ 

T*>Sffli 5 0 0 0 m g/plate^SM t L^it2T^fR Lfc5fflfi*S^ Lfc. f^Ht 
u - -%t^i%t]Ul$ Uab h fi & to* o c t h ( ^ 4 ) . 5-t 5 ) l ~7 >) y Wk ') > li . 
[ 0 0 5 2 ] 
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m 

(/ig/7 Wr) 








TA100 


TA1535 


WP2uvrA 


TA98 


TA1537 


S9Mix 

(-) 


«i 


92 108 
83 (94) 


7 7 
12 (9) 


28 26 
23 (26) 


23 24 
18 (22) 


4 6 

5 (5) 


313 


87 

82 (85) 


10 

10 (10) 


25 

36 (31) 


9 

7 (8) 


3 

1 (2) 


625 


84 

95 (90) 


13 

6 (10) 


27 

28 (28) 


5 

12 (9) 


1 

5 (3) 


1250 


84 

114 (99) 


8 

11 (10) 


28 

33 (31) 


8 

3 (6) 


4 

2 (3) 


2500 


76 

82 (79) 


6 

5 (6) 


25 

28 (27) 


15 

17 (16) 


2 

2 (2) 


5000 


115 

99 (107) 


11 

3 (7) 


25 

36 (31) 


9 

7 (8) 


4 

1 (3) 


S9Mix 

(+) 


mmm 


112 143 
90 (115) 


12 10 
11 (11) 


29 30 
27 (29) 


30 33 
23 (29) 


8 8 

9 (8) 


313 


146 

122 (134) 


ll 

10 (11) 


31 

17 (24) 


13 

11 (12) 


2 

7 (5) 


625 


107 

96 (102) 


13 

6 (10) 


40 

24 (32) 


9 

9 (9) 


3 

9 (6) 


1250 


128 

129 (129) 


10 

14 (12) 


34 

29 (32) 


14 

27 (21) 


6 

6 (6) 


2500 


109 

1fi9 fTflia 

l\Jlt VlUCy 


8 

O Vol 


no 

23 

97 (9^ 


7 


5 

3 Oil 


5000 


130 


6 

o VI/ 


25 


20 


6 

9 Ml 


m 

M 

m 


S9Mix £ 
Sit 




AF-? 

ill Li 




AF-9 


AF-? 


I PR- 101 


Ba-si- ( // <t/t° 


0. 01 


0.5 


0.01 


0. 1 


1.0 


nrr--jfifr-/T° iv-V 


004 

580(572) 


216 (210) 


1 55 

149(152) 


575 

560 (568) 


/iriRQ 
4U0o 

3934 (4001) 


S9Mix § 




AF-2 


NaN3 


AF-2 


AF-2 


ICR-191 


ffl*(/ig//H«) 


1.0 


2.0 


10. 0 


0.5 


2.0 




1275 

1184(1230) 


137 

138 (138) 


1230 

1304(1267) 


661 

668 (665) 


257 

267(262) 



mm mmmmw 



AF-2 : 2- (2-7W) -3- (5-z>D-2-7'JW 7?W73K , NaN 3 : fWW V , ICR-191 : 6-5nn-9- [3- (2- 
>WlWxy) -7' of -2-m-»W >^fi®m, 2-M : 2-75/7>l-7t> 

[ 0 0 5 3 ] 

x 0ECD3M h'M >No. 4 2 3 r^'l4S □ ^tt-BMtt«v£ J ( 2 0 0 1 ¥12J3 170 
UH) ic^lLTtfofco -g¥3E<7>*fe^2 4±7cftl<^ 7 v V (Sprague — Dawley CDfi) lz 5 

2 -efcSSCSB^Jti ^ -v h %#*lkg^fc 0 2 0 0 0 m g <7) S 4- B T 3^ II L f;, ^jUBiiifrc L 



5 0) tt. ftfi 1 kg^fc *) 2 5 0 Omg J: *) ±B ^ tMfeZ titz. 
[ 0 0 5 4 ] 
[i5] 
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[me] 



mg/kg 


No 


B»*©« (g) 


m 


0 


7 


14 


300 


1-0 


205 


242 


263 


1-1 


214 


262 


287 


1-2 


221 


250 


289 


2000 


2-0 


210 


240 


257 


2-1 


221 


258 


274 


2-2 


180 


221 


247 


3-0 


208 


244 


260 


3-1 


222 


259 


275 


3-2 


214 


252 


271 



[ 0 0 5 6 ] 

m m m 9 mtt & m m m urn 

MBit. 0ECD3M h'M > No. 4 0 4 V M>&foMMWL&/mt&&U%k J (1992^7^ 1 7 B J* 
H) &^EUSM^4r92/H/EEC B4v£ ^tt^tt ( & J* iffl S5C It ) \z « L T if o tz „ - 
a-^-^^Kfi^+^JE (If) . Z o fzl. Scmra^^MlS^^iflc 5- t 5 

J V ') > m M > mUO. 5g^35©7k0. bmllzMM L t <7) ( p H 3 . I) ^4Bf fsmfll L . U 24 
. 4 8 . 72BfW * X-mm^if o fc. **>*SSx 24Bf WJ^fl-?r <eig*#ffia*R#S3;h.fc* s 
. 4 8Effi J m^lE^TttiE7# Uofc (i7, 8 ) . -a->>-5>Ka^^^l|5 

(*t) ^fflv^T . o £2. 5cmra?J<7>&0&&J«lc 5-T 5 ; U "7 M > & ^ >g£J^0. 5g 

*a&@*0. 5mLlcvgfi? L fcfc <r> (pH3.l) *3$K I Iff W M *R L . U 24. 48. 72^fW*TS 
£3*ff o fcJKSTtt. M^fertHWRIttK^d ti«:^o 7 . 8). c <?> c t «fc 0 . P. 



ft--?MWL&%iwiz it^Mx it * h ^v^z t bmmznrz* . t lt 5-t 5 ; v -r 

') ^WtMWkMQ. 5g^^S*0. 5mLlC)gffi? L <fc It . pHfc*2. O&TTOECD^M H 7 > «k "9 

[ 0 0 5 7 ] 
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[ft 8] 
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[ 0 0 5 9 ] 

mum 1 0 mwmfcmm'&um 

* h 3 7°C lc U r> tz . hu 8tH L Igc & ^ JB ( ft & + K j£ ) *>>-7^>-7>f;i,7-lctf>-e 
. Itf -b^ ic^IL/:. ^JfUlctt. lmM<^ 5-t 5 ; L ^ 'J > - & > mUj<Mm"& 0. 5mL^s 
/laLfc, pfr^Bf ffl^lc^#JB<7>$gi**0. 2mLt* SX L . ff tz \z ±m&U*% L fc. ^SX 
L ^MSXtt^m^^ ti-fftO. 0 5 m L A fix (7bft7bh>/x? ; - >i /tK= 1 5/1 0/7 5 
(v/v/v) <^S^->§^lLlc^fb-i- h M^-Mg^t?) 3.5mLi:Bi« ( * ^ t 'J > 8 5mL^ tKT* 1 L 
(cfilffiLfcSgifc) 0. 45mL*fi£- L 30#W*m&«LII L . 3 0#&*ft L T 5-T 5 ; U y «; > «f 



. JgfllJfcH > 9 J - '1/2. 5%Hf Bfc;d<$Si*=4 0/6 0 (v/v) }gft^fflv^ ^7 7 A fl Wa ko s i 1 - 1 I 
5C18HG. 4. 6m* X 150mm%fflw iSEM tt 1. OmL/mi n. SS 2 5*C Tfr 0 fc. ) . ?fl ft <?> t: - 

S*$gft*>aSJg%0. lmMlc LTlsJfil ictf o fc, f ^IdS^03, 4lc^i" 0 13 3. \frh 
ffl 3 Jc 1 iz, Blk. ?7^^ijJicfcuT5-7$ n7*'i> mUWiU t 5 - T 5 ; U 7* 

[ 0 0 6 0 ] 

5-t 5 ) u ^ ft 0 ic5-t ; j^'J >!*S!fcJgfc<£ffl-t*Ja$'Mi. 

[ 0 0 6 1 ] 

c <t> c i: i: 0 . ^Stefll 9 x°7F L «k 7 \z. 5-t- 5 ; u ^ > Se^Se^ itli . l£Jf tcM 

fpLfcjg^-. iwascit**** 5-7; ; u -r ') >m ] ) ^mux*\$. ikmmm^itmc 
-f. &.m^<r>3&&&t)*n i &ns> *) . 5-t 5 ; u ^ >m ') > muit. 5-t 5 ; u ^ >s& 

[ 0 0 6 2 ] 

mmm 1 1 (^ftfK^^fE^M) 

i-T^H-/^!^ 8£1^ 0.5 g t 61 8&& 0 . 5 g -i * > ^ m * 1 0 m L tc jg^L, 5 9t 
5-7; JL7'j>|||g|,S g£:ffiM0.5 g^ -f * > 1 0 ml\z L . 5 

[ 0 0 6 3 ] 

«#|J 1 2 (U r<7>#fe^gft) 

^jfefj 1 t# «b ti/c. 5-7 3 j v -f ym ') -i *y3ti%*izmm $ -e* m<r>m 
&mmt tfz. ^ ^)m\zmmm (Ain^M 5 ^ («o ai r^^n-^Bi j ) ^tt 

S**0. 111% i: =k 7 lc^n^.f- 0 pHii M >ltffl^Tll Lfc. 

Ur TiCj ^f|i)»'f$L, *^#fetc*feLTv^v^t$3*lcWL. MM L fz 
fa* lttMfz*) limmLtz (9^ 15 0) o 13 2 * i! t (11^60) tc *) ^ r * JRfil L s 

"to 

[ 0 0 6 4 ] 
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Si ft (L, a, b. 
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5 — T ^ 


100 ppm(r>H5 0) 
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L { , flu 




J v u 


200 ppm(pH5. 4) 
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200 ppm (pH2. 0) 
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200 ppm (pH4. 8) 
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30. 92 
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200 ppm (pH2. 0) 
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5-7ay^U>S CO) 
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25. 16 


14. 66 



[ 0 0 6 5 ] 

ft 9 tf<?>LabMT tt s LliBfl££. ali#. bliH^ft-to to T a^fl^^u li t*^'fu 
3 i: tc&£„ 5-T 5 ; U -? ') >UW&U£ *) $>5-~r 5 ) V ~f ') > S£ 'J > & Jig <?> ?J fc* # <7> # €i 

[ 0 0 6 6 ] 

HlM 1 3 dtt/^#JlH) 

flgl 2c m<J0 IMi * -v N 1c ^c0jM±S fc» 6 0 0 gftifi $ ti fc>o . 1 o co # >v h ic m 2 1 
5 craiT-f o ^ ? 1 *ttx. <^*IT^§ t <r> * 1 2 If offllLT20*C^tIfl5ilt 
icfct. 1 0 1 HTIfitftitt iSlltt^a^tfo/i. 2 1 B^SI^ti^ ^iEH L 
tzo * <?> *S H £ ft 1 0 tc U t db tz o 
[ 0 0 6 7 ] 
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ft 1 0 <r> ffi m «k 0 . 5-75 ; u 7* m > g£ m > @£ig ic. 5 - t 5 ; u 7' m > @£i^8£ [a] 



[ 0 0 6 9 ] 

a*S»L. Bf^fr. 30'Ck:T h L«#Lfc. ^ h mm <r> * -f- - i? 
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